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Purpose

This memorandum presents the results of the bioassay testing of the Joint Cannery
Qutfall effluent sample that was collected in August 2002, The testing is required by
the NPDES Permits that became effective in January 2001. This is the fourth
required semiannual test required by the current permits and the eighteenth
semiannual test conducted since testing for the Joint Cannery Outfall began in 1993.

Study Objectives

Section D.1 of the StarKist Samoa and COS Samoa Packing NPDES Permits requires
that semiannual definitive acute bicassays (96-hour static bioassays) be conducted
on the cannery effluent. The purpose of these tests is to determine whether, and at
what effluent concentration, acute toxicity may be detected for the combined joint
cannery effluent discharge into Pago Pago Harbor.



Bioassay Testing - Joint Cannery Outfall Effluent
Aupgust 2002 Sampling

Study Approach

U.S. EPA has conducted a number of reviews of the effluent sampling, analysis, and
bioassay tests conducted in the past. All comments from U.S. EPA have been
incorporated into the sampling and sample handling standard operating procedures
(SOP) or have been incorporated into the procedures used by the laboratory doing
the test. The comments, responses, and SOP have been documented in previous
reports.

The permit conditions require that the bioassay tests be conducted with the white
shrimp, Penaeus vannami (postlarvae). In the event Pengeus vannami is not available
at the time of the tests, the permit specifies the substitute species, Mysidopsis bahia,
which now has been renamed Americamysis bahia. For the August 2002 sampling,
Penaeus vannami was not available and Americamysis bahia was used.

Effluent samples were collected from the StarKist Samoa and COS Samoa Packing
facilities as 24-hour composite samples. The acute effluent bioassay test was
conducted using a combined, flow-weighted, composite effluent sample made up
from the effluent samples from both canneries, as allowed by the permit condition.
This combined effluent bioassay is representative of the wastewater discharged from
the joint cannery outfall to Pago Pago Harbor.

Effluent Sampling Methods

Between 0900 on 22 August 2002 and 0600 on 23 August 2002, 24-hour flow-
weighted composite samples of final effluent were collected from both the Stariist
Samoa and COS Samoa Packing effluent discharges. Samples were collected from
the established effluent sampling sites. Detailed sampling procedures are described
in the established SOP for cannery effluent sampling.

A total of eight grab samples were collected into pre-cleaned 1-gallon plastic
cubitainers at each plant. Samples were collected at approximately three-hour
intervals over a 24-hour period. The samples were stored on ice until the
completion of the 24-hour sampling period. After all samples were collected a flow-
proportioned composite sample was prepared. The grab sample collection times,
effluent flow rates, and the relative effluent flow volumes calculated from plant flow
records are summarized in Table 1. The relative effluent flow volumes were used to
prepare the final composite sample, which was used to fill the sample container
shipped to the laboratory for testing.
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Bioassay Testing - Joint Cannery Qutfall Effluent
August 2002 Sampling

A 5-gallon cubitainer containing the composite sample was packed on ice in an ice
chest for shipment to the laboratory. A chain-of-custody form for the sample was
completed and sealed into a zip-lock bag and taped inside the lid of the ice chest.
The sample was shipped via DHL to the testing laboratory. The chain-of-custody
form is provided in Attachment I.

Table 1
. StarKist Samoa and COS Samoa Packing
24-hour Composite Effluent Sample for Bioassay Testing
August 2002
cOos .
COS Samoa Packing StarKist Samoa Samoa S;::;}‘({:zt
i Grab Packing Percent
i Sampie Percent Of Total
Number [ Sampling Effluent Sampling Effiuent of Total Flow
Date and Flow Rate Date and Flow Rate Flow
Time (mgd) Time {mgd)
22 Aug 2002 088 22 Aug 2002 2 060
1 0800 ' 0800 ) 3.5 8.2
2 1200 0,74 1200 2.260 2.9 9.0
3 1500 0.76 1500 2.820 3.0 11.2
4 1800 0.72 1800 2.510 2.9 10.0
5 2100 0.68 2100 2.450 2.7 9.8
23 Aug 2002 0.68 23 Aug 2002 2 600
6 0000 ) 0000 ) 2.7 10.4
7 0300 0.68 0300 2.500 2.7 10.0
8 0600 0.68 0600 2.090 2.7 8.3
Total 5.82 19,29 23.2 76.8
= Mean 0.73 2.411 100.0

Bioassay Testing Procedures

EnviroSystems, Inc. located in Hampton, New Hampshire conducted the bioassay
tests. The testing procedures and results of the bicassay tests are provided in the
Laboratory report included as Attachment II. This report summarizes the 96-hour
acute bicassay test conducted with reference to U.S, EPA documents Methods for
Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms
(EPA/600/4-90/027F), August 1993 as the sources of methods for conducting the
— test. The bicassay test was conducted considering and including U.S. EPA's
comments on previous bioassay tests, as documented in previous reports.

The test organisms were < 5 days old and the test temperature was to be held at 20
+1°C, with actual temperatures ranging between 20°C and 25°C. Salinity was
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Bioassay Testing - Joint Cannery Outfall Effluent
August 2002 Sampling

adjusted to 26 ppt at the start of the test and ranged between 25 and 26 ppt.
Demonstrated potential for a lethal immediate dissolved oxygen demand (IDOD)
had been discussed and documented in previous bioassay technical memoranda
which describe the first two tests conducted in 1993. Therefore, all of the bioassay
test chambers were continuously aerated during the bicassay tests to maintain
adequate levels of dissolved oxygen (DO). The test was renewed with oxygenated
sample at 48 hours.

Bioassay tests were carried out for effluent concentrations of 50, 25, 12.5, 6.25, and
3.1% as vol:vol dilutions in seawater. Water quality was monitored daily and
parameters measured included DO, pH, salinity, and temperature. Total residual
chlorine and ammonia were measured. Reference toxicant tests using sodium
dodecyl sulfonate (SDS) are conducted regularly by ESI with the last one completed
on August 9, 2002 and results were within one standard deviation of the historic
laboratory mean.

Summary Results: Americamysis bahia Effluent Bioassay

All results from the bicassay tests are included in Attachment II. The results of the
mysid bioassay tests indicate the 96-hour LCsp for the effluent tested was 10.23
percent. The no observable effects concentration (NOEC) for the 96-hour bioassay
was 6.25 percent and the least observable effects concentration (LOEC) was 12.5
percent. Results on a daily basis are summarized in Table 2.

Table 2
StarKist Samoa and COS Samoa Packing
Combined Effluent Bioassay Results August 2002 Sampling

. Parameter
Exposure Time
LC g NOEC LOEC
24 hours 11.47% 8.25% 12.5%
48 hours 11.19% 68.25% 12.5%
72 hours 11.19% 6.25% 12.5%
96 hours 10.23% 8.25% 12.5%

Discussion

Table 3 summarizes the results of the effluent bioassay tests for the samples
collected in the August 2002 sampling compared to the previous bioassay tests. The
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Bicassay Testing - Joint Cannery Outfall Effluent
. August 2002 Sampling

LCso, NOEC and LOEC are within the range obtained from previous reports where
Mysidopsis bahia was used in place of Penaeus vannami.

Conclusions

The bioassay tests for the Joint Cannery Outfall effluent for August 2002 do not
indicate effluent toxicity levels to be of concern. As discussed in the previous
bioassay test reports on the effluent, the time scale of the mixing of the effluent with
the receiving water is on the order of minutes to seconds to achieve dilutions that
will eliminate possible toxic effects as reflected by the bioassay results. For example,
an LCsp of 10.2%, which was observed in August 2002, corresponds to a dilution of
9.8:1, which is achieved within two seconds and within 3 meters of the discharge
point. The discharge is located in about 180 feet of water and the effluent toxicity
tests indicate that the discharge is diluted to non-toxic levels immediately after
discharge and well within the initial dilution plume.
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Bioassay Testing ~ Joint Cannery Outfall Effluent

August 2002 Sampling
Table 3
StarKist Samoa and COS Samoa Packing
Combined Effluent Bioassay Results
Date Species Parameters
LC 50 NOEC LOEC
| 2/93 Penaeus vannami 4.8% 3.1% 6.25%
10/93 Penagus vannami 15.87% 3.1% 8.25%
2/94 Penaeus vannami 15.76% <1.8% 1.6%
10/94 Mysidopsis bahia® 31.2% 25% 50%
[ 3/95 Penaeus vannami 14.8% 6.25% 12.5%
3/95 Mysidopsis bahia® 10.8% 6.25% 12.5%
2/96 Penaeus vannami >50% >50% >50%
2/96 Mysidopsis bahia’ 28.36% 12.5% 25%
3/96 Penaeus vannami 44.4% 25% 50%
11/96 Penaeus vannami 7.11% 3.1% 8.25%
03/97 Penaeus vannami 39.36% 12.5% 25%
09/97 Penaeus vannami’® 12.3% 6.25% 12.5%
06/98 Mysidopsis bahia® 17.2% 6.25% 12.5%
11/98 Mysidopsis bahia® 15% 8.25% 12.5%
02/00 Mysidopsis bahia’ 20% 6.25% 12.5%
08/00 Mysidopsis bahia” 17.1% 3.1% _ 6.25%
03/01 Americamysis bahia® 13.8% 12.5% 25%
L 10/01 Americamysis bahia® 37.5% 25.0% 50.0%
f 3/02 Americamysis bahia® 16.1% 12.5% 25%
8/02 Americamysis bahia® 10.23% 6.25% 12.5%
"The February 1993 samples were not aerated until after the first day of the test. For
{ subsequent tests the samples were aerated for the entire duration of the tests.
L 2Mysidopsis bahia used as substitutes because Penasus vannami not available: as directed and
approved by U. S. EPA.
L *Mysidopsis bahia used in addition to Penaeus vannami as described in text of technical
memorandums reporting test results. Only one species is required by the permit conditions.
“Stage 1 (3 mm) Penaeus vannami were used for testing because older Stage 7 and 8
. (8-10 mm) Penaeus vannami were not available.
*Mysidopsis bahia renamed Americamysis bahia. Resuits indicate increased toxicity because of
low DO in renewal concentrations as renewal water was not aerated prior to use
S Mysidopsis bahia renamed Americamysis bahia
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STUDY NUMBER 10562

EXECUTIVE SUMMARY

The following summarizes the results of acute exposure bicassays performed from
August 26-30, 2002 in support of the NPDES biomonitoring requirements of the American
Samoa Joint Cannery Qutfall. The 96 hour acute definitive assays were conducted using the

marine species Americamysis bahia.

Acute Toxicity Evaluation

Species Exposure LC-50 NOEC LOEC
Americamysis bahia 24-Hours 11.5% 6.25% 12.5%
48-Hours 11.2% 6.25% 12.5%

72-Hours 11.2% 6.25% 12.5%

96-Hours 10.2% 6.25% 12.5%
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TOXICOLOGICAL EVALUATION
OF A TREATED EFFLUENT:
BIOMONITORING SUPPORT FOR A NPDES PERMIT
AUGUST 2002

American Samoa Joint Cannery Outfall

1.0  INTRODUCTION

Acute toxicity tests involve preparing a series of concentrations by diluting effluent with
control water. Groups of test organisms are exposed to each effluent concentration and a
control for a specified period. In acute tests, mortality data for each concentration are used to
calculate (by regression) the median lethal concentration, or LC-50, defined as the effluent
concentration which kills half of the test organisms. Samples with high L.C-50 values are less
likely to cause significant environmental impact. The acute no observed effect concentration
(NOEC) and lowest observed effect concentration (LOEC) document the highest and lowest
effluent concentrations that have no impact and a significant impact on the test species,
respectively.

This report presents the resuits of acute toxicity tests conducted on an effluent sample
collected from the American Samoa Joint Cannery Outfail. Testing was based on programs
and protocols developed by the US EPA (1993) and involved conducting 96 hour acute static
renewal toxicity tests with the marine species Americamysis bahia. Testing was performed at
EnviroSystems, Incorporated (ES!), Hampton, New Hampshire in accordance with the
provisions of the NELAC Standards (2060}

2.0 MATERIALS AND METHODS

2.1 General Methods

Taxicoiogical and analytical protocols used in this program follow procedures primarily
designed by the EPA to provide standard approaches for the evaluation of toxicological effects

of discharges on aquatic organisms, and for the analysis of water samples. See Section 4.0
for a list of references.

2.2 Test Species

A. bahia, <5 days old, were from cuitures maintained by ESI. Test organisms were
transferred to test chambers by large hore pipet, minimizing the amount of water added to test
solutions.

American Samoa Joint Cannery Effluent Biomonitoring Program, August 2002
Study Number 10562, Page 3 of 8



2.3 Effluent and Dilution Water

The effluent sample used in the assay was identified as "02-TW.” Sample collection
£ information is provided in Table 4. Upon receipt, the sample was stored at 4°C. All sample
b material used in the assay was warmed to 20+1°C prior to preparing test soiutions. Total

residual chlorine (TRC) was measured using amperometric titration (MDL 0.05 mg/L). As the

effluent sample contained <0.056 mg/L, TRC dechlorination with sadium thiosulfate was not
i required (EPA 1883). Aliquots of the undiluted effluent sample were collected for ammonia
P analysis when the sample arrived and again prior to renewal. At amival, the effluent sample
had a salinity of 13%.. Salinity of the effluent was increased to 25%. by the addition of artificial
sea saits. Test concentrations for the assays were 50%, 25%, 12.5%, 6.25% and 3.1%
effluent with a dilution water control.

' The dilution water used in this assay was collected by ES! from its sea water system.
: The water is pumped from the Hampton Estuary on the flood tide, filtered through a high
volume sand filter, and stored in 3000 gailon polyethylene tanks. The water is classified as
Lo Lo Class SA-~1 by the State of New Hampshire and has been used for culture of test organisms
for over 20 years. Sea water used in the assay had a salinity of 26%. and a TRC of <0,05
mag/L.

2.4 Acute Toxicity Tests

i ‘ The 86 hour acute static renewal toxicity test was conducted at 20+1°C with a
photoperiod of 16:8 hours light:dark. Test chambers for the acute assays were 250 mL glass
beakers containing 200 mL test solution in each of § replicates, with 10 organisms/replicate.
; Survival and dissolved oxygen were measured daily in all replicates. Salinity, pH and
L temperature were measured daily in one replicate of each test treatment. Test solutions were
- | renewed after 48 hours using effluent from the start sample. Mysid shrimp were fed daily with
<24 hour old brine shrimp.

2.5 Data Analysis

At 24 hour intervals, survival data was analyzed to assess toxicity using a program
developed by Stephan (1982), LC-50values were computed using the Speamman-Karber and
Probit computation methods. If survival in the highest test concentration was >50%, LC-50
values were obtained by direct cbservation of the raw data. The NOEC was determined as the
oy highest test concentration which caused no significant mortality while the LOEC was
determined as the lowest concentration that did cause significant
L mortality.

2.6 Quality Control

As part of the laboratory quality contrel program, standard reference toxicant assays
_ . are conducted on a regular basis for each test species. These resuits provide relative health
§- and response data while allowing for comparison with historic data sets, A forty-eight hour
{ acute reference toxicant assay was performed with A. bahia on August 9, 2002. Results of this
assay were within one standard deviation of the histeric mean for the species, See Table 2 for
details,

\ American Samoa Joint Cannery Effluent Biomonitoring Program, August 2002
Study Number 10562. Page 4 of 8
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3.0 RESULTS

Results of the acute exposure bicassay conducted using the mysid shrimp are
summarized in Table 1. A summary of reference toxicant data for the test species is presented
in Table 2. Effluent and dilution water characteristics are presented in Table 3. Sample
collection information is provided in Table 4. Table 5 provides a summary of historic data
associated with the discharge. Support data are included in Appendix A.

3.1 Acute Toxicity Test - Americamysis bahia

Survival in laboratory diluent control was 100% after 24 hours, 98% after48 hours , 96%
after 72 hours, and 94% after 86 hours exposure. These results are an indication of healthy test
organisms and that the dilution water had no adverse impact on the outcome of the assay.

Table 1 provides a summary of the acute exposure data and results.

3.2 Summary

The salinity adjusted effluent sample for the American Samoa Joint Cannery site

exhibited signs of acute toxicity to the mysid shrimp, Americamysis bahia, during the 86 hour
exposure period.

4.0  LITERATURE CITED
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Edition. Washington D.C.
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June 2000.
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TABLE 1. Summary of Acute Evaluation Results. American Samoa Joint Cannery
Qutfall Effluent Evaluation. August 2002,

i Replicates Coefficient
Concentration p Mean Standard

Exposure it f
% Effluent o
° A B C D E Deviation _ sation
L.ab Control Start 10 10 10 10 10 100% 0.000 0.00%
24-Hours 10 10 10 10 10 100% 0.000 0.00%
48-Hours 10 9 19 16 10 98% 0.447 4.56%
72 Hours 10 g 10 10 10 96% 0.894 8.32%
86-Hours 9 8 10 10 10 94% 0.884 9.52%
3.1% 24-Hours 10 10 10 10 10 100% ¢.000 0.00%
48-Hours 1 10 10 10 10 100% 0.000 0.00%
72 Hours 10 10 10 10 10 100% 0.000 0.00%
86-Hours 10 10 10 10 9 98% 0.447 4.56%
6.25% 24-Hours 10 10 8 10 10 98% 0.447 4,56%
48-Hours 10 10 8§ 10 10 98% 0.447 4.56%
72 Hours 10 10 9 10 10 98% 0.447 4.56%
96-Hours 10 10 g 10 10 98% 0.447 4.56%
12.5% 24-Hours 2 7 5 2 2 36% 2,302 63.95%
48-Hours 2 6 4 2 2 32% 1.789 55.90%
72 Hours 2 6 4 2 2 32% 1.789 55.90%
96-Hours 2 3 4 2 2 26% 0.894 34.40%
25% 24-Hours 0 o 0 1 0 2% 0.447 223.61%
48-Hours 0 0 0. 1 ¢] 2% 0.447 223.61%
72 Hours o 0 0 1 0 2% 0.447 223.81%
g96-Hours 0 0 0 1 ¢ 2% 0.447 223.81%
50% 24-Haurs 0 0 0 0] 0 0% 0.000 -
48-Hours a 0 Q0 Q 0 0% 0.000 -
72 Hours 0 (1] 0 0 0 0% 0.000 -
96-Hours 0 0 0 0 0 0% 0.000 -
SUMMARY OF ENDPQINTS
Exposure Period LG-50 (95% Limits) METHOD NOEC LOEC
24 Hours 11.47 (10.35-12.71) Probit 6.25% o 12.5%
48 Hours 11198 (10101229 Probit 6.25% 12.5%
72 Hours 11.18 (10.10-12.39) Probit 6.25% 12.5%
36 Hours 10.23 (9.23-11.34) Spearman-Karber 6.25% 12.5%

‘American Samoa Joint Cannery Effluent Biomonitoring Program, August 2002
Study Number 10562. Page 6 of 8



TABLE 2. Summary of Reference Toxicant Data. American Samoa Joint Cannery
i Cutfall Effluent Evaluation. August 2002,

Concentrations Expressed as mg/L Sodiurm Dodecy! Sulfate

Historic ~ Numberof  +1STD 2 $TD

Species Date LC-50 Mean Tests Deviation  Deviation
M A. bahia 08/09/02 220 19.8 139 4.31 8.63
ﬁ TABLE 3. Summary of Effluent and Diluent Characteristics. American Samoa Joint
Cannery OQutfall Effluent Evaluation. August 2002,
Parameter Units EFFLUENT DILUENT
- Salinity - on Arrival %0 _ 13 26
After Salinity Adjustment £ %o 28 -
pH - on Arrival SuU 6.53 7.80
After Salinity Adjustment 1 Su 7.18 -
TRC ma/L <0.05 <0.05
- Dissolved Oxygen mg/L 1.5 7.3
Ammonia - at Start mg/l_as N 35.60 <0.10
Unionized Ammonia mg/l.as N 0.048 -
Ammania - at Start- Salinity Adjusted ¥ mg/L as N 18.43 -
Unionized Ammonia £ mg/l.as N .11 -
Ammonia - at 48 Hours mg/L as N 38.05 <0.10

TABLE 4. Summary of Sample Collection Information. American Samoa Joint
Cannery Outfall Effluent Evaluation. August 2002,

Sample Collection Receipt Arrival
(] Description Type Date Time Date Time  Temp °C
EFFLUENT Comp 08/23/02 ND 08/26/02 1515 17
COMMENTS:

¥ - Analysis performed on 50% effluent, the highest concentration tested.
- ND - No data recorded on chain of custody.

American Samoa Joint Cannery Effluent Biomonitoring Program, August 2002
Study Number 10562, Page 7 of 8




TABLE 5. Summary of StarKist Samoca and COS Samoa Packing Combined Effluent
™ Bioassay Results. American Samoa Joint Cannery Outfall Effluent
i Evaluation. August 2002,

1 Date Species 98-Hour Endpoints
LC-50 NOEC LOEC
02/93' Penaeus vannami 4.8% 3.1% 6.25%
10/03" Penaeus vannami 15.67% 3.1% 8.25%
02/84* Penaeus vannami 15.76% <1.6% 1.6%
10/94" Americamysis bahia 31.2% 250% = 50.0%
. 03/95 Penaeus vannami 14.8% 6.25% 12.5%
; ” 0a/est. Americamysis bahia 10.8% 6.25% 12.5%
L 02/98" Penaeus vannami >50.0% >50.0% >50.0%
03/96" Penaeus vannami 44.4% 25.0% 50.0%
11/96" Penaeus vannami 7.11% 3.1% 6.25%
— 03/97 Penaeus vannami 39.36% 12.5% 25.0%
0g9/97" Penaeus vannami 12.3% 6.25% 12.5%
08/98" Americamysis bahia 17.2% 6.25% 12.5%
11/08! Americamysis bahia 15.0% 6.25% 12.5%
7 02/00" Amercamysis bahia 20.0% 6.25% 12.5%
G 08/00" Americamysis bahia 17.1% 3.1% 6.25%
) 03/012 Americamysis bahia 13.81% 12.5% 25.0%
F 03/022 Americamysis bahia 16.13%  12.5% 25.0%
. 08/022 Americamysis bahia 10.23% 6.25% 12.5%
.
Notes:
L " Assays conducted by Advanced Biological Testing, Inc., Rohnert Park, California

2 Assay conducted by EnviroSystems, Inc., Hampton, New Hampshire

Page 8 of 8



APPENDIX A
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" A. bahia Acute Bioassay Data Summary 2
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Sample Receipt Record 1
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METHCDS USED IN NPDES PERMIT BIOMONITORING TESTING

Parameter

Method

Acute Exposure Biocassays
Cenfodaphnia dubia, Daphnia pulex
Pimephales promelas
Americamysis bahia

Menidia beryllina, Cyprinodon variegatus

EPA 800/4-90/027
EPA 600/4-90/027
EPA 600/4-90/027
EPA 600/4-90/027

Chronic Exposure Biocassays
Ceriodaphnia dubia
Pimephales promelas
Cyprincdon variegatus
Menidia beryltina
Arbdacia punctulata

Charmpia parvula

EPA 600/4-91/002, 1002.0
EPA 600/4-91/002, 1000.0
EPA 600/4-91/003, 1004.0
EPA 600/4-91/003, 1006.0
EPA 600/4-81/003, 1008.0
EPA 600/4-91/003, 1009.0

Trace Metals:

ICP Metals EPA 200.7/SW 8010

Hardness Standard Methods 20" Edition - Method 2340 B
Wet Chemistries:

Alkalinity EPA 310.2

Chlorine, Residual

Total Organic Carbon

Specific Conductance

Nitrogen - Ammonia

pH

Solids, Total (TS)

Solids, Total Suspended (TSS)
Dissolved Oxygen

Standard Methods 20 Edition - Methad 4500CLD
Standard Methods 20" Edition - Method 5310.6
Standard Methods 20% Edition - Method 25108
Standard Methods 20" Edition - Method 4500NH3G
Standard Methods 20™ Edition - Method 4500H+B
Standard Methads 20" Edition - Method 2540.8
Standard Methods 20™ Edition - Method 25400
Standard Methods 20" Edition - Methad 4500-0 G
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T@tle: 10562 American Samca A. bahia Survival 24hrs
File: 10562AmS24 Transform: ARC SINE(SQUARE ROOT(Y))

Chi-Sguare Test for Normality

. Al i o i i s e i e R Y D S e . o, S P U LD SO Ll D D il e s e el e A il A S S O P AL D B SO Y Sl il Ak s ey T e e . A 0B il ek e et g

Actual and Expected Frequencies

INTERVAL <-=1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 2.0100 7.2600 11.4600 7.2600 2.0100
OBSERVED 1 3 23 2 1
Chi-Square = 18.9462 (p=value = 0.0008)
Critical chi-Square = 13.277 (alpha 0.01 , df 4)

nu

]

9.488 (alpha 0.05 , df

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.

Title: 10562 American Samoa A. bahia Survival 24hrs
File: 10562AmS24 Transform: ARC SINE({SQUARE ROOT(Y))

Shapiro - Wilk’s Test for Normallty

D = 0.2800

W= 0.7715

Critical W = 0.5000 (alpha = 0.01 , N = 30)
W = 0.9270 (alpha = 0.05 , N = 30)

A A Bl A A AR AR Sl e ol e Sl il o ek e —— e A e AR T TP T R R T e e e s e e b i A ke e T P T P . i 8

Data FAIL normality test (alpha = 0.01}. Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.

Title: 10562 American Samoa A. bahia Survival 24hrs
File: 10562AmS24 Transform: ARC SINE(SQUARE ROOT(Y))

Hartley‘’s Test for Homoganélty of Varilance
Bartlett’s Test for Homogeneity of Varlance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.



Title; 10562 American Samca A. bahia Survival 24hrs
File: 10562AmS24 Transform: ARC SINE(SQUARE ROOT(Y})

Summary Statistics on Transformed Data TABLE 1 of 2

-~ GRP IDENTIFICATION N MIN MAX MEAN
; 1 Lab 5 1.4120 1.4120 1.4120
2 3.1 5 1.4120 1.4120 1.4120
) 3 6.25 5 1.2490 1.4120 1.3754
o 4 12.5 5 0.4636 0.9912 0.6335
5 25 5 0.1588 0.3218 0.1914
6 50 5 0.1588 0.1588 0.1588

Title: 10562 American Samoa A. bahia Survival 24hrs

— File: 10562AmS24 Transform: ARC SINE(SQUARE ROOT(Y))
;
i Summary Statistics on Transformed Data TABLE 2 of 2
r GRP IDENTIFICATION VARIANCE sD SEM c.V. %
- ; 1 Lab 0.0000 0.0000 0.0000 0.0000

} 2 3.1 0.0000 0.0000 0.0000 C.0000
r ; 3 6.25 0.0053 0.0729 0.0326 5.2837
[ ; 4 12.5 0.0594 0.2437 0.1090 38.4674
Lo 5 25 0.0053 0.0729 0.0326 38.0838

6 50 0.0000 0.0000 0.0000 C.0000

i
. § Title: 10562 American Samoa A. bahia Survival 24hrs
. ! File: 10562AmS24 Transform: ARC SINE(SQUARE ROOT(Y))
- Steel’s Many-One Rank Test - Ho: Control<Treatment
e TRANSFORMED RANK CRIT. SIG
%% GROUP IDENTIFICATION MEAN S5UM VALUE DF 0.05
’ 1 Lab 1.4120
£ 3.1 1.4120 27.50 16.00 5.00
3 6.25 1.3784 25.00 16.00 5.00
4 12.5 0.6335 15.00 16.00 5.00 *
5 25 0.1914 15.00 16.00 5.00 *
) 6 50 0.1588 15.00 16.00 5.00 *

Critical values are 1 tailed { k = 5 }

,,,,,



********i****************************************************************

ASSAY START: 08/2s6/02

24hrs

~TUDY NO.: 10562
"PECIES: A. bahia EXPOSURE:
SAMPLE: CH2MH1ill Am. Samoa Effluent

***********************************************************************

The binomial test shows

*n approximate LC50 of

that 6.25 and 25
asg statistically scund, conservative 95 percent confidence limits
ecause the actual confidence level associated with these limits
5 greater than 95 percent.

can be used

11.0008% is obtained by
and 12.5

cnlinear interpeolation between 6.25

——————————— RESULTS CALCULATE
pan G LCS0
4 1.867084E-02 11.66674
3 .0215173 11.62337
2 2.510172E-02 11.55849
1 6.680606E~02 11.00083

D USING THE MOVING AVERAGE METHOD

el e e e e g

95 Percent Confidence Limits

10.26085 13.23047
10.34632 13.21626
10.46717 12.71222
10.00277 12.48365

-n LC50 calculated using the Moving Average method may not be a very good

estimate if the span is much less than the number of concentrations.

—————————————— RESULTS CALCULATED USING THE PROBIT METHOD === == —————
Iterations G H Chi-Sgquare Probability
5 7.691131E-02 1 1.214623 .7494993
Slope = 6.985039
95 Percent Confidence Linits = 5.047886 and 8.922192
250 = 11.4684¢6
95 Percent Confidence Limits = 10.347 and 12.70672
————————— RESULTS CALCULATED USING THE TRIMMED SPEARMAN-KARBER METHOD
Dose Percent Monotonic Trimmed
Snc. =Ln (Conc} Dead Rel. Freg. Rel. Freq.
50 3.912023 100 1 1
25 3.218876 98 .98 .98
12.5 ,2.525729%9 64 .64 .64
6.25 1.8325881 2 .02 .02
3.1 1.131402 0 0 )

Alpha = 0 %

~roups trimmed and therefore not used in estimating LC50
re marked with an asterisk above.

LCS0G = 11.34308

Estimated 95 Percent Confidence Limits

Lower: 10.24478
Variance estimate =

2.592791E-03

Upper:

12.55911



******************************************#******************************

STUDY NO.: . 10562 ASSAY START: 08/26/02
- SPECIES: A. bahia EXPOSURE: 24hrs
: SAMPLE: CH2MHill Am. Samoa Effluent

KkkkkrdhrhhkhhkrhhhhhhdhhhhhhhhhkrxhhhhrhhrAdRdrdkdhkhrhhdhhhdhbhhhhdrohhiridhik

SUMMARY TABLE
09--19-2002 09:58:45

Data: Conc. Expaosed Dead Percent
) 50 . 80 50 100
: 25 50 49 98
; 12.5 50 32 64
: 6.28 50 1 2
~ 3.1 50 0 0
j LCso Lower 95% Limit Upper 95% Limit
i Probit Analysis 11.46846 10.347 12.70672
- ! Moving Average 11.66674 10.26085 13.23047 Span= 4
§pearman—Karber 11.34308 10.24478 12.55%11 Alpha= 0 %
Binomial 1:1.00089

- Compare results with original data to see if they are reasonable.
o Lo g R ok o o A e ok ok e e o o e o e e g e o e T o R R R e S R e ek e sk ke e o ok o e ok ok ok e e ok e e e ok e e ok e do Je ok ok e e ol e e e ok ke e e e
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! F e Trim. S5-K
; F 40~
E
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T
E 20-
& D
g—--X X

¥ | | | ! Concentration
¢.3 0.5 1.0 1.5 3.0 5.0 x 10%% 1




Titla: 10562 American Samoa A. bahia Survival 48hrs
File: 1056248AmS Transform: ARC SINE(SQUARE ROOT(Y))

Chi-Square Test for Normality

Actual and Expected Frequencies

INTERVAL <-=1.5 -1.5 to <=-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5

EXPECTED 2.0100 7.2600 11.4600 7.2600 2.0158

OBSERVED 2 3 23 ¢ 2
Chi-Sguare = 21.3803 {p~value = 0,0003)

13.277 (alpha 0.01 , df

Critical Cchi-~Squarse = = =
= 9.488 (alpha = 0.05 , df = 4)

s Ll Gl i AR U o e e g Y R U e e S P s e

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non~-normality
and should not be performed with this data as is.

Title: 10562 American Samoca A. bahia Survival 48hrs
File: 1056248AmS Transform: ARC SINE(SQUARE ROOT(Y))

0.2082
0.8334

D
W

0.9000 (alpha

Critical w =
W = 0.9270 (alpha

I
(=]
(=]
’,_l
=

/]
[P
L=

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning — The first three homogeneity tests are sensitive to nonwnormality'

and should not be performed with this data as is.

Title: 10562 American Samoa A. bahia Survival 48hrs
File: 1056248AmS Transform: ARC SINE(SQUARE ROOT(Y))

Hartley’s Test for Homogenelity of Variance
Bartlett’s Test for Homogeneity of Variance

" — . A A L] Al ok e ks s ek ek ok ks ek . e T T WP Y

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.




Title: 10562 American Samoa A. bahia Survival 48hrs
File: 1056248AmS Transform: ARC SINE(SQUARE ROOT(Y))
Summary Statistics on Transformed Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAXY MEAN
1 Lab 5 1.2450 1.412¢0 1.3794
2 3.1 5 1.4120 1.4120 1.4120
3 6.25 5 1.2490 1.4120 1.3794
4 12.5 5 0.4636 0.8861 0.5923
8 25 5 0.1588 0.3218 0.1914
6 50 5 0.1588 0.1588 0.1588
Title: 10562 American Samoa A. bahia Survival 48hrs
File: 1056248Am5 Transform: ARC SINE({SQUARE ROOT(Y))
Sunmary Statistics on Transformed Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE sD SEM c.V. %
1 Lab 0.0053 0.0729 0.0326 5.2837
2 3.1 0.0000 0.0000 0.0000 0.0000
3 6.25 0.0053 0.0729 0.0326 5.2837
4 12.5 0.0361 0.1901 0.0850 32.0869
5 25 0.0053 0.0729 0.0326 38.0838
6 50 0.0000 0.0000 0.0000 0.0000
Title 10562 American Samoa A. bahia Survival 48hrs
File: 1056248AmS Transform: ARC SINE(SQUARE ROOT(Y))
Steel’s Many-One Rank Test - Ho: Control<Treatment
TRANSFORMED RANK CRIT. SIG
GROUP IDENTIFICATION MEAN SUM VALUE DF 0.05
1 Lab 1.3794
2 3.1 1.4120 30.00 16.00 5.00
3 6.25 1.3794 27.50 16.00 5.00
4 12.5 0.5923 15.00 16.00 5.00 *
5 25 0.1914 15.00 16.00 5.00 *
6 50 0.1588 15.00 16.00 5.00 ®
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Critical values are 1 tailed ( k = 5 )
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STIDY NO.: 10582 ASSAY START: g8/26/02
SPECIES: A. bahia EXPOSURE: 48 hours
8. MPLE: CH2MHill American Samoa

EE LR LR P e L r e b E e L e R L R T

T 2 binomial test shows that 6.25 and 12.5 can be used
as statistically sound, conservative 395 percent confidence limits
brzause the actual confidence level associated with these limits

i: greater than 95 percent.

An approximate LCS0 of 10.68268 1is obtained by
n 1linear interpolation between 6.25 and 12.5

~~~~~~~~~~~ RESULTS CALCULATED USING THE MOVING AVERAGE METHOD~————mw=——=
8) in G - LCS50 95 Percent Confidence Limits

3 1.867195E-02 11.43436 10.05015 12.96518
"3 2.152512E-02 11.37471 10.13058 12.91414

2 2.510173E-02 11.2926 10.21.447 12.41938

L .0600481L 10.6826 9.778212 11.9566

An LC50 calculated using the Moving Average methed may not be a very good
estimate if the span is much less than the number of concentrations.

- RESULTS CALCULATED USING THE PROBIT METHOD —--

It :rations G H Chi-Sguare Probability
! 7.773012E-02 1 '2.206272 .5307138
Slope =- 7.092948 :
95 Percent Confidence Limits = 5.115425 and 9.07047
LCE0 = 11.18858
95 Percent Confidence Limits = 10.10101 and 12.38%41,
————————— RESULTS CALCULATED USING THE TRIMMED SPEARMAN-KARBER METHQD=—=—=——=—
Dose Percent Monotonic Trimmed
Zonc. =1ln (Conc) Dead Rel. Freg. Rel. Freq.
50 3.912023 100 1 1.125 *
3 3.218876 Sg .98 1.1 *
2.8 2.525729 68 ' .68 . 725
6.25 1.832581 2 .02 -9.999999E~02 *
1 1.131402 0 0 -.125 *

Alpha = 10 %
sroups trimmed and therefore: not used in estimating LC50
ira marked with an asterisk above.
LC50 = 10.74899
Estimated 95 Percent Confidence Limits
Lovwer: 9.607583 Upper: 12..02599
Variance estimate = 3.150509E-03



=y

hhhhkdhhhrhdhharkiiikhRhbrirrdhhrihehhbhhbhhbrbdridrhbdrrbrbhrrrhrrrcrrhbcddbrhrdhth st

£ STUDY NOQ.: 10562 ' ASSAY START: 08/26/02
SPECIES: A. bahia BEXPOSURE: 48 hours
SAMPLE: CH2MHill American Samoa

hhikhhdrRhRhkhkhrhrdbhrhrhddhhdhdhtdhhdhdhhhdxrthhhddrrhrhrhhidrhhhbhrhriRthhhrs

r SUMMARY TABLE
10-04-2002 10:53:44
Data: Conc. Exposed Dead Percent
50 50 50 100
7 25 50 49 98
‘ 12.5 50 34 &8
6.25 50 1 2
3.1 50 0 0
LC50 Lower 95% Limit  Upper 95% Limit
Probit Analysis 11.18858 10.10101 12.38541
Moving Average 11.43436 10.05015 12.96518 Span= 4
- Spearman-Karber 10.7489% 9.6075883 12.0259¢9 Alpha= 10 %
------ Binomial 10.6826

Compare results with original data to see if they are reasonable.
dhdek Ak hh Ak dRdhdhdAhdhdkhkhhrdkhdhhdddrhdrhhdrhhrrdditRAddrdridihhiord

o 190 x-
X ¥=data pt.
e P _
E
R 80— .
C
£ E -
N X
. T 60~
Lt Probit
A - > Mov. Ave.
F Qo> Trim. S—-K
F 40—
E
C -—
T
i E 20—
D
- 0—X X

| Concentration
0.3 0.5: l.0 1.5 3.0 5.0 x 10%* 3




T@tle: 10562 American Samoa A. bahia Survival 72hrs
File: AmS72 Transform: ARC SINE({SQUARE ROOT(Y))

Chi-Square Test for Normality

Actual and Expected Frequencies

o INTERVAL <=1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 2.0100 7.2600 11.4600 7.2600 2.6186
OBSERVED 2 3 23 0] 2
Chi-Square = 21,3803 (p~value = 0.0003)
. Critical Chi~Square = 13.277 (alpha = 0.01 , df = 4)
= 9,488 (alpha = 0.05 , df = 4)
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Data FAIL normality test (alpha = 0.0l1). Try another transformaticn.

Warning ~ The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.

Title: 10562 American Samoa A. bahia Survival 72hrs
File: AmS72 Transform: ARC SINE(SQUARE ROOT(Y))

Shapiro - Wilk’s Test for Normality

e et S e S A Sl Sl A AR S A TE. <P S T S P SR T TR AR o . e e e et e g e s . ks ek ——— o o s e, . e e e e s e T ot .

0.2614
0.8998

o
i

Critical W
W

0.9000 (alpha = =
0.9270 (alpha = 0.05 , N = 30)
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Data FAIL normality test (alpha = 0.01). Try another transformation.

- Warning ~ The first three homogeneity tests are sensitive to non—normallty
) and should not be performed with this data as is.

Title: 10562 American Samca A. bahia Survival 72hrs
File: AmS72 Transform: ARC SINE(SQUARE ROOT(Y))

Hartley’s Test for Homogeneity of Variance
Bartlett’s Test for Homogeneity of Variance

U ep—————ep P B B et s L 2 £t Lt stele el f i

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.
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Title: 10562 American Samoca A. bahia Survival 72hr
File: AmS72 Transform:
Summary Statistics on Transformed Data

S

ARC SINE(SQUARE ROOT(Y))

TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 Lab 5 1.1071 l.4120 1.3510
2 3.1 5 1.4120 1.4120 1.4120
3 6.25 5 1.249¢0 1.4120 1.37%4
4 12.5 5 0.4636 0.8861 0.5923
5 25 5 0.1588 0.3218 0.1914
6 50 5 0.1588 0.1588 0.1588
Title: 10562 American Samoa A. bahia Survival 72hrs
File: AmS72 Transform: ARC SINE(SQUARE ROOT(Y))
Summary Statistics on Transformed Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM c.V. %
1 Lab 0.0186 0.1363 0.0610 10.091s6
2 3.1 0.0000 0.0000 0.0000 c.0000
3 6.25 0.0053 0.0729 0.0326 5.2837
4 12.5 0.0361 0.1901 0.0850 32.0869
5 25 0.0053 0.0729 0.0326 38.0838
6 50 0.0000 0.0000 0.0000 0.0000
Title: 10562 American Samoa A. bahia Survival 72hrs
File: AmS72 Transform: ARC SINE (SQUARE ROOT({Y})
Steel’s Many-One Rank Test - Ho: Control<Treatment
TRANSFORMED RANK CRIT. SIG
GROUP IDENTIFICATION MEAN SUM VALUE DF 0.05
1 Lab 1.3510
2 3.1 1.4120 30.00 16.00 5.00
3 6.25 1.3794 28.00 16.00 5.00
4 12.5 0.5923 15.00 16.00 5,00 *
5 25 0.1914 15.00 16.00 5.00 *
6 50 0.1588 15.00 16.00 5.00 *

Critical values are 1 tailed { k =5 )
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STUDY NO.: 10562 ASSAY START: 08/26/02
LAECIES: A. bahia EXPQOSURE: 72 hours
¢ MPLE: CHZMHill American Samoa

L e e e Sk v ok e e ke e R ok e e R e e R o e e e o e ke e e e ke oA e vl s T o T e R e e ke e o o Tk vk e sk ke ok o Sk o ok o T e e ok 0 R TR e o e e e e sk sk

1 .2 binomial test shows that 6.25 and 12.5 can be used
-y as statistically sound, conservative 95 percent confidence limits
. because the actual confidence level associated with these limits
; i greater than 95 percent.

3 An approximate LC50 of 10.6826 is cbtained by
i r nlinear interpolation between 6.25 and 12.5
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ RESULTS CALCULATED USING THE MOVING AVERAGE METHOD———=——————u
- S»an G - LC50 95 Percent Confidence Limits
g . 4 1.867195E~-02 11.43436 10.05015 12.96518
b 3 2.152512E-02 11.37471 10.13058 12.91414
v 2 2.510173E-02 11.2926 10.21447 12.41839
T 1 .0600481 10.6826 9.778212 11.9566 )
» A _ LC50 calculated using the Moving Average method may not be a very good
el estimate i1f the span is much less than the number of concentrations.
e RESULTS CATCULATED USING THE PROBIT METHOD-—w——mw——w—————
Iterations G H Chi-Square Probability
7.773012E-02 1 2.206272 .5307138
— ‘
: Slope = 7.092948
_— 95 Percent Confidence Limits = 5.115425 and 9.07047
LC50 = 11.18858
: 95 Percent Confidence Limits = 10.10101 and 12.38541
7 meme———— RESULTS CALCULATED USING THE TRIMMED SPEARMAN-KARBER METHOD=-—=w——-
L Dose Percent Monotonic Trimmed
e c.ne. =In (Conc) Dead Rel. Freqg. Rel. Freq.
50 3.912023 100 1 1.125 =#
i 5 3.218876 98 .98 1.1 *
z% 2.5 2.525729 68 .68 .725
o 6.25 1.832581 2 .02 —-9.989999E~02 *
2.1 1.131402 o 0 -, 125 *

Alpha = 10 %
Groups trimmed and therefore not used in estimating LC50
are marked with an asterisk above.
LC50 = 10.74899
BEstimated 95 Percent Confidence Limits
Lower: 9.607583 Upper: 12.02599
Variance estimate = 3.150509E-03

¢
i
i
{
R
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STUDY NO.: 10562
SPECIES: A. bahia EXPOSURE:
SAMPLE: CH2MHIll American Samoa

ASSAY START: 08/26/02

72 hours

RS R A T r R R R T YR PR LR LA R e e T T e I TR

SUMMARY TABLE

Data: Conc.
50
25
12.5
6.25
3.1

Probit Analysis
Moving Average
Spearman—-Karber

Binomial

Exposed Dead Percent

10-04-2002 10:53:44

50 50 100

B0 49 98

50 34 68

50 1 2

50 o 0

LCso Lower 95% Limit TUpper 95% Limit

11.18858 10.10101 12.38541

11.43436 10.05015 12.96518 Span= 4
10.7489¢% 9.607583 12.0259% Alpha= 10 %
10.6826

Compare results with original data to see if they are reasonable.
R R ST R EE TR E R TR TR LR EE LT R TR I R R

100~ -

40—

20-

— [— an X—
X ¥=data pt.
X
<mp> Probit
L=t Mov., Ave.
€ e S Trim. S—-K
0--X —X z
| | | | [ Concentration
0.3 0.5 1.0 1.5 3.0 5.0 X 10%% 1



Title: 10562 American Samoa A. bahia Survival 96hrs
File: AmSamoasgsé Transform: ARC SINE(SQUARE ROOT(Y))

Chi-Square Test for Normality

I it TR R 7l i = T S T R Tt g W i o . D . O A ) R S Aol T S D S O LA e T PP AL it ot o o S o . g A Al e sy . T S o o S Yl o ks P - e g ot

INTERVAL <=1.5 -1.5 to <~0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 2.0100 7.2600 11.4600 7.2600 2.0100
OBSERVED 3 4 18 3 2
Chi-Square = 8.1834 {(p~value = 0.0851)
r critical Chi-Square = 13.277 (alpha = 0.01 , df = 4)
L = 9.488 (alpha = 0,05 , df = 4)
g:v.». ____________________________________________________________________________
3” ' Data PASS normality test (alpha = 0.01}. Continue analysis.
Title: 10562 American Samoca A. bahia Survival 96hrs
File: AmSamoa’s6 Transform: ARC SINE(SQUARE ROOT(Y))
£ Shapiro - Wilk’s Test for Normality
) D= 0.1791
- W = 0.9593
3 critical W = 0.9000 (alpha = 0.01 , N = 30)
W = 0.9270 (alpha = 0.05 , N = 30)
= Data PASS normality test (alpha = 0.01). Continue analysis.
L Title: 10562 American Samca A. bahia Survival %éhrs
File: AmSamoass Transform: ARC SINE(SQUARE ROOT(Y))
é? Hartley’s Test for Homogeneity of Variance
L) Bartlett’/s Test for Homogeneity of Variance
P These two tests can not be performed because at least one group has
| zero variance.

Data FAIL to meet homogeneity of variance assumption.
) Additional transformations are useless.

-
.



Title: 10562 American Samca A. bahia Survival 9shrs
File: AmSamoa’6 Transform: ARC SINE(SQUARE ROQT(Y))

Summary Statistics on Transformed Data TABLE 1 of 2

e et . e g e T . . e e . e e s A AR o U Dl D A ALl AN AL PR LR N PO AR S D, o o o T SR S PR Y ok ok S TR M . ol e g P M . P R S o v o . Ul

- GRP IDENTIFICATION N MIN MAX MEAN

L L e e, o e e e

% 1 Lab 5 1.1071 1.4120 1.3185
2 3.1 5 1.2490 1.4120 1.3794

i 3 6.25 5 1.2490 1.4120 1.3794

; 4 12.5 5 0.4636 0.6847 0.5311

g 5 25 5 0.1588 0.3218 0.1914
6 50 5 0.1588 0.1588 0.1588
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, Title: 10562 American Samoa A. bahia Survival 89éhrs :
£ ' File: AmSamoase Transform: ARC SINE(SQUARE ROOT(Y)})

4 Summary Statistics on Transformed Data TABLE 2 of 2

- = o — —— — T R T T P o . e et . e e e . g R PP R T R R TR Y M ) Mkt e g " A TR e e e

I GRP IDENTIFICATION VARIANCE sSD SEM c.V. %
t

i 1 Lab 0.0189 0.1376 0.0615 10.4362

2 3.1 0.0053 0.0729 0.0326 5.2837

. 3 6.25 0.0053 0.0729 0.0326 5.2837

; f 4 12.5 0.0099 0.0995 0.0445 18.7369

e ( 5 25 0.0053 0.0729 0.0326 38.0838

! 8 50 0.0000 6.0000 0.0000 0.0000

. Title: 10562 American Samoa A. bahia Survival 96hrs

mo File: AnSamoagd Transform: ARC SINE(SQUARE ROOT (Y))
L : '
Steel’s Many-One Rank Test - Ho: Control<Treatment
£ TRANSFORMED RANK CRIT. S1G
L GROUP IDENTIFICATION MEAN SUM VALUE DF  0.05
1 Lab 1.3185

f 3.1 1.3794 30.50 16.00 5.00

| 3 6.25 1.3794 30.50 16.00 5.00

¢ 4 12.5 0.5311 15.00 16.00 5.00 %
5 25 0.1914 15.00 16.00 5.00 %
6 50 0.1588 15.00 16.00 5.00 %

i Critical values are 1 tailed ( k = 5 )
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STUDY NO.: 10562 ASSAY START: 08/26/02
3SPECIES: A. bahia EXPOSURE: 96hrs
SAMPLE: CH2MHill Am. Samca Effluent

ahkh kT dhkhhkkhhhrhkhhhkhkkhkkhhhkhRkkhRhrhhdrhhidRhddhhkhrhkhhdthhhhkthrthdRh s

The binomial test shows that 6.25 and 12.5 can be used
1s statistiecally sound, conservative 85 percent confidence limits
necause the actual confldance level associated with these limits

is greater than 95 percent.

1 approximate LCS0 of 10.26096 is obtained by
nonlinear interpolation between 6.25 and 12.5

~~~~~~~~~~~ RESULTS CALCULATED USING THE MOVING AVERAGE METHOD======w==-
Jpan G Lcso 95 Percent confidence Limits

4 2.157789E~02 10.6988¢6 9.283869 12.24517

3 2.515953E-02 10.88285 9.613067 12.45337

2 2.510173E-02 10.88891 9.828579 11.97823

1 5.136475E=-02 10.26096 9.471186 11.29766

An LCS0 calculated using the Moving Average method may not be a very good
wstimate if the span is much less than the number of concentrations.

—————————————— RESULTS CALCULATED USING THE PROBIT METHOD=——w=—mw—=e—————
‘terations H Chi-Square Probability
& 1. 259855 7.704531 23.1136 LESS THAN 0.001

*s the probability associated with this wvalue is <0.05, results should
e used with caution.

Slope = 5.881265
95 Percent Confidence Limits =-.720059 and 12.48259
LC50 = 10.43415
95 Percent Confidence Limits = 0 and +INFINITY
————————— RESULTS CALCULATED USING THE TRIMMED SPEARMAN-KARBER METHODw=————-
Dose Percent Monotonic Trimmed
‘onc. =Ln {Conc) Dead Rel. Freyg. Rel. Freq.
S0 3.912023 100 1 1.125 *
25 3.218876 98 .98 1.1 *
12.5 2.525729 74 .74 .8
6.25 1.832581 2 .02 -9 ,999999E~-02 *
3.1 1.131402 2 .02 -9,999999E-02 *

Alpha = 10 %
roups trimmed and therefore not used in estimating LC50
~.re marked with an asterisk above.
LC50 = 10.23165
Estimated 95 Percent Confidence Limits
Lower: 9.226908 Upper: 11.3458
Variance estimate = 2.670923E-03
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STUDY NO.: 10562 ASSAY START: 08/26/02
SPECIES: A. bahia EXPOSURE: 9éhrs
SAMPLE: CH2MHill Am. Samoca Effluent

khhkhhhhhhdhhhkhhhhkdhdehhdhkhdhhhhhhhdhkhkdhdhhdhhdhhbhdhdhhdhhhhkdhhhhrdhdhidn

SUMMARY TABLE
02-19-2002 10:01:58

Data: Conc. Exposed Dead Percent

50 50 50 100

25 50 49 98

12.58 50 37 74

6.25 50 1 2

j.1 50 1 2

LCso Lower $5% Limit Upper 95% Limit

Probit Analysis 10.43415 0 o]
Moving Average 10.69886 9.283869 12.24517 Span= 4
Spearman—-Karber 10.23165 9,226908 11.3458 Alpha= 10 %
Binomial 10.26096

Compare results with original data to see if they are reasonable.
hhhkkhkkhhkhhhhhhhhhhkhhhhhkrhrkikkhhdhhihhhhhhbhddbtidbehtbhdhhhhhhhhhkhhhhdhrhdhdhtr

10 0 o e 2 i s o s s i s e e v e —— ).
X =data pt.
P -
BE
R 80~ -
C
E - X
N
T 60—
o e o e ———— Probit
A - e Mov. Ave.
F L e Trim. 8-K
F 40-
E
c —
T
E 20~
D
O—-—X— - Y om e m e e —
Concentration

0?3 0!5 1.0 l!S 3.0 5.0 ¥ 10%% 1
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PREPARATION OF DILUTIONS

CLIENT: CH2M HILL - American Samoa

bay: [ _] Day:
Lab Salt |[|Sample: GOA Sample: EO0A

Concentration Vol. Eff. Final Vol Vol. Eff. Final Vol

LAB 1000 O -;LSD

3.1% " 23.3

6.25% L5 L{ (a . 8 Comments:

12.5% 119 V9 v

25% 190 3 ?“ 5 /50

50% —
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partspas

CLIENT: CH2M HILL - American Samoa ‘ ;

= =

i

Water Quality
Station #

Inilials

Date

e e L e

Wate'r Qualily Si.a!ion i1 I Water Quality Stalion #2 COMMENTS
DO meter # 19 DO meter# &
DO probe # i DO probe # 1
pH meter # 1093 pH meter # =T
pH probe # "?Oi_q pH probe # % 30
S/C meter # NS0 3/C meter # 5\20
SIC probe # J SIC probe # '
Si‘aliq'i.ty me;!_g;# . ’V]./ Salinity meter # \J/
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ESI ~  SAMPLE RECEIPT RECORD

EavizoSysiems, Inc.

FO. Box 778, Cne lafoyete Read
Hemplon, M.H. 038420778

1603) 9262345 « 1403) 926-3521 Fox
E-mail ESI @ -aranw.cnvitosysiems.cam

ESI STUDY NUMBER: eSSl

SAMPLE RECEIPT DATE: S*ff-?_—l;’/CJ?-- TIME: _191%

SAMPLE RECEIVED BY: AP

DELIVERED VIA: OFEDEX OCLIENT [CESI OQOUPS WOTHER

DL,
SAMPLE CONDITION:
CHAIN OF CUSTODY: A YES ONO
'CHAIN OF CUSTODY SIGNED: ?] YES ONO
CHAIN OF CUSTODY COMPLETE: f? YES CNO
SAMPLE DATE: ) YES O NO
SAMPLE TIME RECORDED: % YES ONO
SAMPLE TYPE IDENTIFIED: YES aNOo
CUSTODY SEAL IN PLACE: §fYES CINO
SHIPPING CONTAINER INTACT: T;ﬁYES dNC
SAMPLE TEMPERATURE (AT ARRIVAL): {3 °C
DOES CLIENT NEED NOTIFICATION OF TEMPERATURE?
OYES O NO
SAMPLE ARRIVED ON ICE: OYES A O NO

mel ted

COMMENTS:




CH2IIHILL Analytical Services
CHAIN OF CUSTODY RECORD
AND AGREEMENT TO PERFORM SERVICES

[JLMG 2567 Faldana Drive
Monlgomery, AL 361 16-1622
(334) 271-1444  FAX (334} 271-3428

LC1eRe soso Caterpillar Aoad
Redding, CA 860031412
{916) 244-5227 FAX (916) 2444109

TILKW Caaviro Analytical Laberatories, Inc,
50 Bathurst, Linit 12, Waterloo, Onlaria, Canada N2V 2C§
{519} 747-2575 FAX {519) 747-3806

C1CV0 2300 NW Walnut Bolevard
Carvallis, R 97330-3638
(541) 752-4271 FAX {541) 752.0276

COoC #
Project # 22.3¢ _ (,Cl Purchase Order # Requested Analyticai Method # THIS AREA FOR LAB USE ONLY
l Ltq_ 3 o2 Lab # Page ot
Project Name ;
Am OINT OUTFA H ‘
S oA I I C"QHHE&'T L‘L : Ql Lab PM Custody Review
Company Name T
Hzm il R
Project Manager or Contact & Phone # | Report Copy to: o A Login LIMS Verification
TV E C oS S AME. "o ¥
FOPFLZF 0123 o ¢S
Requesled Completlon Date: | Sile ]D Sample Dispossl: # { pH Custody Seals Y N
ispo; Haluen ': ice ¥ N
1 N Preservatlve
Type | Matrlx E QClevel 1 2 3 OGther
ClGIW{s[A s
Sampling  15laialof CLIENT SAMPLE ID LAB Cooler Temperature
HMHHEE (9 CHARACTERS) Qc
lea!el. Time 3] Alternate Description Lab 1D
] L
by X gzl-Irw £l AERATE
Ls ’ e
CONTIHILUSL,
—
REFoRE
£ : J
QL EPLENISHaEN]
Aellngulshed By Empty Boltles Bate/Time Racelved By Emply Botlles Dale/Time
Sampled By and Tl {Plezas sign and peinl name) Da § Rallng ied By (Fiaace sign and print nams) a f'l't'qty
AADBD. ot 7 zss 5800 | "N s oot 2842
ﬂeu(ema)ay i ss e Pt0850 3k and e ) #atedtimp {51 Dretinguished By (Plaasa wign and priat nama VDatartiéna
e T 20,/ 02]
Rocelved By [Phaass sign and pilik pame) DatelTime Shipped Via i Shipplng #
1 Ups Fed-Ex Other !DH:L 5/9"" %é& - /44
Speclal Instructions: NS

Instructions and Agreement Provisions on Reverse Side

DISTRIBUTION: Original - LAB, Yeﬂq#i-‘ LA_'B:, ﬂ'rg_is‘ - ‘C!ffﬂ_r




@ CH2Z2MIHILL

e

Steve Costa 216 Driftwood Lane 707-677-0123 (Vox)

Karen Glatzel P.O. Box 1238 707-677-9210 (Fax)
Trinidad, CA 95570-1238 510-508-5020 (Cell)

14 November 2002

Mr. Carl Goldstein Mr. Peter Peshut

Pacific Insular Area Programs American Samoa Environmental

CMD-1 Protection Agency

Environmental Protection Agency American Samoa Government

75 Hawthorne Street P.O. Box 368A

San Francisco, CA 94105 Pago Pago, American Samoa 96799

Enclosed is the required report for the bioassay test results for the August 2002
effluent sampling for the Joint Cannery Outfall in American Samoa. The
sampling and analysis were carried out without problems. The result are similar

to the past bioassay test results.

Please call us if you have any questions or comments on the enclosed report,

Sincerely,

L
e g Attt
&

Karen A. Glatzel

Cc: Jim Cox, COS International; Herman Gebauer, COS; Brett Ransby, COS;
John Brown, Heinz; Phil Thirkel, StarKist Samoa; Joe Carney, StarKist Samoa;
David Wilson, CH2M HILL.

Encl: Bioassay Testing - Joint Cannery Outfall Effluent August 2002 Sampling



